Derivatization of hydrophilic peptides for liquid secondary ion mass spectrometry at the picomole level.
A simple procedure for preparing alkyl and benzyl esters of peptides is described. The procedure can provide an increase in the secondary ion yield of a factor of 25 or more in the liquid secondary ion mass spectra of hydrophilic peptides. The procedure allows rapid in situ derivatization of, e.g., collected, lyophilized HPLC fractions. No sample transfers are required and excess reagents are easily removed. Mass spectrometry of such fractions is typically required to prepare a mass map of the peptides produced by proteolytic digestion of a protein. However, small hydrophilic peptides are often not detected because their low secondary ion yield. Relative yields of MH+ ions from peptides esterified with various alcohols are compared: methanol, 2-propanol, 1-butanol, 1-hexanol, 1-octanol, and benzyl alcohol. The best combination of ion yield and ease of reagent removal is obtained with 1-hexanol. The degree of improvement depends on the specific peptide; the greatest improvement is generally observed with the most hydrophilic peptides. The procedure does not affect side-chain amides. Partial derivatization is sometimes observed with peptides containing more than one carboxyl group. Hexylation is shown to have a leveling effect on the mass spectra of peptide mixtures, allowing detection of surface-inactive peptides in the presence of surface-active ones. Benzyl alcohol is useful for derivatizing peptides that are not retained or that elute very early from reverse-phase HPLC columns. The derivatives have longer retention times and greater uv molar absorptivity and are more easily detected by subsequent mass spectrometry than the underivatized peptides.